Abstract
Background: Undergraduate students are at an increased risk for developing respiratory
infections as a result of the proximity in which they live, study, and eat. Despite being a target
population for the Centers for Disease Control and Prevention’s yearly flu vaccine, several
studies of undergraduate populations have found vaccine uptake to be much lower than other atrisk populations. This study aims to understand how perceptions about influenza and the
influenza vaccine affect University of South Carolina undergraduate students’ vaccine behavior.
Methods: A cross-sectional study was completed using survey data from 165 undergraduate
students at the University of South Carolina. The survey was developed according to the Health
Belief Model, which has been used often in peer-reviewed literature to understand how
perceptions, modifying factors, and cues to action affect an individual’s health behavior.
Results: 87.3% of respondents reported receiving a flu shot at least once in their life. Past
history of flu diagnosis (OR 11.11, 95% CI [3.03 to 61.76]), perceived benefits (OR 8.09, 95%
CI [1.06 to 50.19]) and recommendation for the yearly vaccine (OR 11.30, 95% [CI 3.34 to
40.91]) from a health care provider were significantly associated with receiving the flu shot.
Past history of flu diagnosis was also significantly associated with perceived susceptibility (OR
2.31, 95% [CI 1.00 to 1.06]), suggesting personal experience heightens students’ perceived risk
of contracting influenza.
Conclusion: This pilot study suggests clinicians’ recommendations for influenza vaccine and
targeted campus-specific education and promotion are potential cues to action for undergraduate
student bodies. These findings warrant larger studies among representative samples of various
student subpopulations to further refine and validate effective influenza vaccine uptake among
this important high-risk group.

2

Table of Contents
Abstract………………………………………………………………………………………........2
Introduction and Literature Review……………………………………………………………….4
Methods ………………………………………………………………………………………….10
Survey development……………………………………………………………………...10
Target population………………………………………………………………………...13
Timeframe and sample size...……………………………………………………………13
Dissemination……………………………………………………………………………13
Statistical analysis……………………………………………………………………......14
Results……………………………………………………………………………………………15
Modifying factors………………………………………………………………………...15
Goodness-of-Fit tests………………………………………………………………….....16
Health Belief Model constructs……………………………………………………….....17
Odds ratios and Spearman correlations………………………………………………......18
Discussion………………………………………………………………………………………..20
Limitations……………………………………………………………………………….23
Conclusion…………………………………………………………………………………….....24
References……………………………………………………………………………………......26
Appendices……………………………………………………………………………………….32
Google form survey……………………………………………………………………...32
Odds ratio and spearman correlation tables……………………………………………...33

3

1. Introduction and Literature Review
Before there was COVID-19, there has long been influenza. In fact, the world has
experienced four influenza pandemics in the past century (Centers for Disease Control and
Prevention [CDC], 2019c). The 1918 H1N1 pandemic has been the most severe influenza
pandemic to date infecting 500 million people worldwide and killing approximately 10% (CDC,
2020b). Much like COVID-19, public health officials had no vaccine or treatment to mitigate
the spread and utilized isolation and quarantine methods instead (CDC, 2020b). H1N1 struck
again in 2009, infecting millions (CDC, 2019c). While health news has been entirely consumed
with the political, economic, and public health implications of the COVID-19 pandemic, flu
season is still ongoing. Preliminary estimates for this year’s flu season say there have been
roughly 50 million cases of infection, more than 500,000 hospitalizations, and between 24,000 to
62,000 deaths in the United States (CDC, 2020c). These numbers slightly increased since the
2018-2019 year, but this may be due to increase testing in light of the evolving COVID-19
pandemic (CDC, 2020c).
Influenza is a highly infectious respiratory illness and can be spread through coughing
and sneezing (World Health Organization [WHO], n.d.). Clinical manifestations of disease
present differently based on underlying health conditions and lifestyle choices. Some experience
a fever, cough, sore throat, or runny nose and are able to recover on their own within two weeks,
while others may require hospitalization and intravenous fluids (WHO, n.d.). This symptom
variability has several implications. With regards to influenza surveillance, many who contract
flu may not be tested, in part, because the symptoms are too mild to cause concern or require
medical attention (Briand et al., 2011). This makes accurate case counts difficult, if not
impossible, to obtain (Briand et al., 2011). Additionally, mild symptoms can affect the
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perception of influenza as an concerning illness. Previous literature has found that being familiar
with influenza can decrease one’s perceived severity of the illness and can actually delay or
prevent yearly flu immunization entirely (Bond & Nolan, 2011).
In the past century, the world has undergone an epidemiological transition in mortality.
The primary cause of death has shifted from infectious disease to chronic disease and the
complications of chronic disease (Omran, 2005). This is largely, in part, due to the advancement
of public health and medical care measures including vaccinations, treatments, and sanitation
(Omran, 2005). Despite this general shift in mortality and disease patterns and the successes of
epidemiology and disease surveillance, respiratory illnesses remain a leading cause of death
worldwide (WHO, 2019). Diseases like smallpox and polio have been eradicated or nearly
eradicated by vaccines (Hinman, 1999), but influenza continues to pose a unique threat to the
global population.
Three primary types of influenza have been identified: A, B, and C (Stephenson &
Nicholson, 2001). Influenza B and C are less common and usually have more manageable
symptoms, if any at all, while Influenza A is the most concerning (Stephenson & Nicholson,
2001). It is often associated with pandemics and epidemics that produce significant morbidity
and mortality rates (Stephenson & Nicholson, 2001). For the purposes of this thesis, only the
biology of Influenza A will be discussed. Influenza A’s structure and function are the reason for
the pandemics seen every couple of decades (Stephenson & Nicholson, 2001). Along the
membrane of the virus are two glycoproteins identified as haemagglutinin (HA) and
neuraminidase (NA). These glycoproteins act as antigens within the body and trigger an immune
response (Stephenson & Zambon, 2002). Influenza A’s segmented genome allows RNA
reassortment to occur as the virus replicates from person to person and comes into contact with
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other strains (Bouvier & Palese, 2008). The RNA reassortment causes mutations or changes to
the surface proteins which results in antigenic shift or drift (Bouvier & Palese, 2008; Stephenson
& Nicholson, 2001; Stephenson & Zambon, 2002). Antigenic shift occurs when a major, abrupt
change is made to the HA or NA glycoproteins (Stephenson & Nicholson, 2001). This is shift
results in the influenza pandemics seen in 1918 and 2009. It is also possible that antigenic shifts
are the trigger behind strains that jump from animals to humans (Stephenson & Zambon, 2002).
More commonly though is antigenic drift. Influenza A is also able to minorly alter its
glycoproteins which results in the smaller flu outbreaks seen in-between pandemics (Stephenson
& Nicholson, 2001). These subtypes in HA and NA are noted by disease surveillance officials,
and used in the nomenclature of each strain like H1N1 to differentiate it (Bouvier & Palese,
2008).
Influenza’s ability to modify its proteins using its segmented genome has serious
implications for public health officials. Antigenic shift and drift prevent individuals from
building immunity against the virus (Stephenson & Zambon, 2002). Although public health
officials and researchers have developed vaccines and treatments which mitigate the effects of
influenza each year, the vaccine must be modified each year to protect against strains
epidemiologists predict will pose the largest threat (Bouvier & Palese, 2008). This also means
the flu it is not effective for everyone (Bouvier & Palese, 2008). The efficacy rate of the flu
vaccine can fluctuate from year to year which can produce skepticism about effectiveness among
the public (Kalligeros et al., 2020; McLean & Belongia, 2020; Tricco et al., 2013). For example,
the efficacy rate in 2018 was 29% while the 2014 vaccine had an efficacy rate of 19% (CDC,
2020a). Low efficacy rates can be detrimental to public perception or the yearly flu shot.
During the 2009 H1N1 pandemic, social media potentially heightened vaccine scrutiny when
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posts about a patient developing Guillain-Barré syndrome after receiving the flu vaccination and
videos questioning its safety were circulated.
University undergraduate students are disproportionately affected by respiratory illnesses,
particularly influenza (Nichol et al., 2005). Previous literature found 36.7% of undergraduate
respondents reported experiencing at least one (1) influenza-like illness during the typical flu
season from November to April (Nichol et al., 2005). Although this percentage was not made up
entirely of laboratory-tested flu diagnoses, it is still an incredible proportion of students
experiencing respiratory symptoms. It is also much higher than the estimated national infection
rate of 8% (CDC, 2019a). Due to the highly infectious nature of this disease, the close proximity
in which students live, work, and eat puts them at elevated risk for infection (Nichol et al., 2005).
An analysis of 2009 H1N1 transmission among college students found 50% reported coming into
contact with the illness in a classroom setting (Guh et al., 2011). Other significant routes of
transmission were sharing a room, studying, or interacting at social gatherings with another ill
peer(s) (Guh et al., 2011; Tsuang et al., 2004). Students living in dormitories or Greek housing
were at an increased risk for an influenza-like illness when compared to off-campus housing
(Guh et al., 2011).
Illness has many consequences for college students. Students who contract the flu may
experience symptoms that prevent them from attending class, completing assignments, or going
to work (Nichol et al., 2005; Stephenson & Nicholson, 2001). However, despite being a target
population for the CDC’s yearly influenza vaccine, independent studies have found low uptake
rates among college students (Bednarczyk et al., 2015; Poehling et al., 2012; Ramsey &
Marczinski, 2011; Uddin et al., 2010; Yang, 2012). For many students, college is the first time
they are personally responsible for making decisions about their health, and that includes the
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decision to receive the yearly flu vaccination. The social environments around students may
influence their beliefs surrounding the flu shot, impacting their vaccine behavior (Yang, 2012).
Surveyed undergraduate populations have offered up several reasons for nonvaccinating
including ‘I don’t need it because I’m healthy’, ‘I’m afraid of needles’, ‘I’m afraid of vaccines’,
and ‘it was available at inconvenient times’ with ‘I’m too lazy’ as the most commonly cited
explanation (Bednarczyk et al., 2015). College students also choose not to be vaccinated
because they have lower risk perceptions of the flu (Lawrence, 2014; Rogers et al., 2018). Some
are concerned about potential side effects or contracting the virus from the vaccine, but both
vaccinated and nonvaccinated students have expressed skepticism for the flu vaccine (Lawrence,
2014; Ramsey & Marczinski, 2011; Rogers et al., 2018). This skepticism stems from concern
about the potentially unknown long-term or unintended consequences of vaccine (Lawrence,
2014; Ramsey & Marczinski, 2011). Personal experience seems to be a strong factor
contributing to vaccine avoidance as well. As to why they perceive the vaccine to be
unnecessary or even harmful, some students referred to experiences in which family members or
themselves contracted the flu or became ill after receiving the shot (Lawrence, 2014).
The primary focus of this thesis was to understand how college students’ perceptions
about the flu and the flu vaccine impact their vaccine behaviors, and see if results reflect those of
previous studies. The Health Belief Model (HBM) is commonly used in public health studies to
understand the beliefs and perceptions contributing to an individual’s health behavior (Cheney &
John, 2013). This model is particularly effective in understanding vaccine behaviors because it
identifies one’s perceived susceptibility of disease (Kamimura et al., 2017). It has also been
utilized in previous flu vaccine studies among college students (Bednarczyk et al., 2015). In this
survey, the HBM was utilized as the conceptual framework to understand why a college student
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chooses to receive or forgo the yearly flu vaccination. The HBM is made up of four main
constructs: perceived susceptibility, perceived severity, perceived benefits, and perceived
barriers (Champion & Skinner, 2008). Perceived susceptibility and severity are combined to
describe perceived threat (Champion & Skinner, 2008). Demographics, prior knowledge, and
other determinants are measured in HBM and grouped as modifying factors and linked to threat
perception as well (Champion & Skinner, 2008). Finally, cues to action are used to describe
social or environmental cues that lead an individual to partake in a health behavior (Champion &
Skinner, 2008). In Figure 1, the arrows indicate the relationships between the constructs.
1Figure

1

1. General Health Belief Model

Adapted from Jang & Kim (2019)
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2. Methods
2.1 Survey development
This HBM was then modified to reflect constructs specific to the goals of the study. The
constructs were rewritten as statements adapted from a previous HBM study which had
significant results (Cheney & John, 2013). These constructs were then used in a questionnaire
disseminated to the sample population. Respondents were asked to provide demographic
information and answer the other statements using a Likert scale from 1 = strongly disagree to 5
= strongly agree.
Perceived susceptibility was measured by responses to the statement “I am at risk of
contracting the flu.” Susceptibility refers to the likelihood of contracting the illness (Champion
& Skinner, 2008). This statement was chosen to understand whether students’ have similar risk
perceptions about the flu relative to their own population and others.
Perceived severity was measured by responses to the statement “The flu would seriously
affect my education.” Severity refers to the seriousness of the symptoms and the illness itself
(Champion & Skinner, 2008). This construct statement was chosen to understand students’
perceived severity in a context only relevant to students. Earlier studies have found that
vaccinated students recognize the flu could potentially threaten their education or extracurricular
commitments, while nonvaccinated students do not perceive the flu as serious (Lawrence, 2014).
Perceived benefits was measured by responses to the statement “Getting the flu shot is a
wise thing to do.” In the scope of HBM, benefits refers to the perceived positive outcomes of the
health behavior (Champion & Skinner, 2008). This statement was chosen to understand whether
expected benefits were significant enough to encourage vaccination. Theoretically, those who
think the flu shot is beneficial to their health will be vaccinated.
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Perceived barriers was measured by responses to the statement “I will experience side
effects from the flu shot.” In the scope of HBM, barriers refers to the real or perceived
complications that prevent an individual from accessing health care or exhibiting ideal health
behaviors. Perceived barriers were found to be the strongest predictor for preventative health
behavior (Champion & Skinner, 2008). Undergraduate students are less likely to have physical
barriers to flu information and flu shots than other populations with access to on-campus health
centers and education resources (Yang, 2012), therefore, access to information was not studied in
this survey. Furthermore, HBM studies have commonly examined cost as a barrier to getting the
flu vaccine (Lawrence, 2014), but because the University offers the vaccine to its faculty and
students for free, this was not considered a more pressing barrier in this population. Previous
studies have found the cost was not much of a concern amongst other college populations either
(Bednarczyk et al., 2015; Yang, 2012). Because earlier literature found students were concerned
with possible side effects of the flu shot, this statement was chosen to understand whether these
expected barriers were significant enough to prevent vaccination.
Cues to action was measured by responses to the statement “I would get a flu shot if my
doctor or nurse recommended.” This statement was chosen to measure the influence health care
providers have on college students’ health behaviors. In previous studies, respondents have cited
doctor or family member recommendation as a reason for receiving the yearly flu vaccine
(Lawrence, 2014). Cues to action could also come in the form of promotional flyers or social
media.
Modifying factors were measured by responses to gender, race, year in school, history of
flu shot, and history of flu diagnosis. Wording was included in the question about flu diagnosis
to include “by a medical professional” because it is common for individuals to self-diagnose
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when they may not actually be experiencing the flu (CDC, 2019b). The HBM also considers
knowledge about a health behavior, in this case, the flu vaccine, to be a factor that modifies an
individual’s health decisions (Kamimura et al., 2017). As mentioned above, this was not studied
because students have greater access to more educational health resources than other
populations.
Additional statements would have provided this study with more insight into the health
beliefs of undergraduate students, but the survey was designed to take less than 1 to 2 minutes to
encourage a higher response rate. College students are less likely to respond to surveys that are
time-consuming (Park et al., 2018).
Figure 2. Health Belief Model modified for Influenza Vaccine
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2.2 Target population
The target population was focused on the undergraduate population at the University of
South Carolina’s main campus, with anticipation that future studies would focus more on
expansive collegiate students populations. Graduate students were excluded from this study
because they traditionally experience different transmission risk factors than undergraduate
students (Guh et al., 2011). Undergraduates are more likely to live on campus, take larger
classes, and eat at campus dining halls. This, theoretically, puts them at higher risk for
respiratory illnesses (Nichol et al., 2005).
2.3 Timeframe and sample size
At the time of the survey, the University’s undergraduate population of the Columbia, SC
campus was 27,5022. With a 95% confidence interval and 5% margin of error, it was determined
379 respondents would be required to have a representative sample size 3.
The survey was to be sent out to the target population at the end of February and the
beginning of March. The flu season typically lasts through the spring, with the peak of infection
occurring in February, so this timeline was chosen to include illnesses and vaccinations from this
flu season (CDC, 2019d).
2.4 Dissemination
An online Google Forms survey was used to examine this phenomenon (See Appendix
A). The University of South Carolina Institutional Review Board (IRB) determined this study
was exempt of human research, due to the lack of personal health identifiers collection.

2

Office of Institutional Review, Assessment, and Analytics Enrollment Report.
Sample size calculator can be found at https://www.checkmarket.com/sample-size-calculator/#sample-sizecalculator
3
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Undergraduate theses are also exempt from the IRB process4. Specifically, respondents were not
required to submit any identifying information such as an email address or name. The surveys
were initially to be sent out through department Listservs, including Student Health Services, to
student emails. However, due to the COVID-19 outbreak in mid-March, departments had pause
regarding disseminating an influenza survey. The survey was then primarily disseminated
through social media related to the University including Reddit, GroupMe, Facebook, and
iMessage.
2.5 Statistical analysis
Survey data was downloaded from Google Forms and input into R for analysis. Chisquare hypothesis tests for independence were performed on the demographic variables to
determine if they had a relationship with flu vaccine uptake (See Table 1). 𝒳 2 Goodness of Fit
tests for different proportions were performed to determine whether the observed demographic
distributions were statistically different from the expected demographic distributions 5. Then, R
packages psych and likert were used to summarize the Likert scale distributions. The “strongly
disagree” and “disagree” responses for the HBM constructs were combined to represent a
disagreeing response and the “agree” and “strongly agree” responses were combined to represent
an agreeing response. “Neutral” responses were removed from the dataset for the following
tests. Odds ratios were then calculated using R’s epitools package and Fisher’s exact test. These
were calculated to determine whether students’ responses to the HBM constructs were associated
with receiving or not receiving a flu vaccine. They were also calculated to determine whether a

4 See the Office of Research Compliance’s website for more information:

https://sc.edu/about/offices_and_divisions/research_compliance/irb/student_research.php
5 Demographic data about race, gender, and class were taken from Office of Institutional Review, Assessment, and
Analytics Enrollment Report
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prior experience with the flu (flu diagnosis) would affect students’ responses to the HBM
constructs. Ultimately, results focused on the data from the Fisher’s exact test because it is more
ideal for smaller sample sizes (Kim, 2017). Spearman correlation’s were also calculated to
measure the strength of association between HBM constructs and history of a flu shot or flu
illness without assuming a normal distribution. The alpha value was adjusted using a Bonferroni
correction for the familywise error rate and to prevent Type 1 errors (McDonald, 2015).
3. Results
3.1 Modifying factors
Table 1 Demographic characteristics of respondents by receipt of seasonal influenza vaccine
History of
No history of
p-value
flu shot
flu shot
alpha=
(%)
(%)
<0.0125
Total
144 (87.3)
21 (12.7)
—
Gender
Male
49 (86.0)
8 (14.0)
0.9040
Female
95 (88.0)
13 (12.0)
Race
White
129 (87.8)
18 (12.2)
0.0122
Black
3 (100.0)
—
Hispanic
2 (100.0)
—
Asian/Pacific Islander
10 (90.9)
1 (9.1)
Other
—
2 (100.0)
Class
Freshman
25 (89.3)
3 (10.7)
0.4425
Sophomore
27 (90.0)
3 (10.0)
Junior
26 (78.8)
7 (21.2)
Senior
66 (89.2)
8 (10.8)
Flu diagnosis
Yes
94 (96.9)
3 (3.1)
< 0.0001
No
50 (73.5)
18 (26.5)
The survey received a total of 165 responses. The study population was primarily white
(89.1%), female (65.9%), and senior (44.8%). The second most prevalent race reported was
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Asian/Pacific Islander (6.7%). Against expectations, the majority of respondents had received a
flu shot (87.3%). Vaccination rates between females (88.0%) and males (85.7%) were similar.
The majority of respondents had also been diagnosed with the flu at some point in their life
(58.8%). Most all of those who reported being diagnosed with the flu in the past also reported
receiving a flu shot at some point in their life (96.9%). 34.7% reported receiving a flu shot even
though they had never been diagnosed with the flu. Those who identified as Black (100%),
Hispanic (100%), or Asian/Pacific Islander (90%) had the highest vaccine uptake rates.
3.2 𝒳 2 Goodness-of-Fit Tests
The sample population demographic distribution was statistically different from the
target population demographic data distribution.
Table 2 𝒳 2 Goodness-of-fit with different proportions
Sample
population
(%)
Total
165
Gender
Male
57 (34.5)
Female
108 (65.5)
Race
White
147 (89.1)
Black
3 (1.8)
Hispanic
2 (1.2)
Asian/Pacific Islander
11 (6.7)
Other
2 (1.2)
Two or more races
—
American Indian/Alaska Native
—
N/R Alien
—
Unknown
—

University
enrollment6
(%)
27,502

p-value
alpha=
<0.0167
—

12,751 (46.4)
14,751 (53.6)

0.0023

20,537 (74.8)
2,320 (8.4)
1373 (5.0)
944 (3.4)
—
1088 (4.0)
52 (0.2)
988 (3.6)
200 (0.7)

1.152e-06*

6 Demographic data about race, gender, and class were taken from

the Office of Institutional Review, Assessment,
and Analytics’s Data Warehouse Table Generator
https://www.sc.edu/about/offices_and_divisions/institutional_research_assessment_and_analytics/oiraa_data_w
arehouse/table_generator/index.php
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Class
Freshman
Sophomore
Junior
Senior

28
30
33
74

(17.0)
(18.2)
(20.0)
(44.8)

6442
6575
6454
8031

(23.4)
(23.9)
(23.5)
(29.2)

0.0001806

*
race categories used by the University were different from the categories used in the survey, so the proportions
for two or more races, American Indian/Alaska Native, N/R Alien, and unknown were combined and defined as
other in the goodness-of-fit test

3. 3 Health Belief Model Constructs
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Figure 3 displays the distribution of responses for each construct. With regards to
perceived susceptibility, the majority of students did not agree or disagree that they were at risk
of developing the flu this year, but more than half (53.9%) agreed that perceived severity
construct that the flu would affect their education. The respondents also overwhelmingly agreed
(81.2%) with the perceived benefits construct that getting the flu shot is a wise thing to do with
only 8 persons disagreeing. Although most students (69.7%) did not perceive side effects to be a
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barrier to getting the flu shot, 15.8% of students did (14.5% non-responsive). The majority of
students (n=129) also agreed they would get a flu shot if their doctor or nurses recommended.
3.4 Odds Ratios and Spearman Correlations
Table 3 Effect of prior flu diagnosis on flu perceptions
OR
Perceived susceptibility
2.31

95% CI
1.00 to 5.44

p-value
0.0355

𝜌*
0.21

Perceived severity

1.16

0.48 to 2.74

0.8391

0.03

Perceived benefits

0.95

0.14 to 5.10

1.0000

-0.01

Perceived barriers

1.40

0.54 to 3.88

0.5136

0.06

Cues to action

1.20

0.45 to 3.10

0.8241

0.03

Table 4 Effect of flu perceptions on receiving a flu shot
OR
Perceived susceptibility
2.06

95% CI
0.57 to 8.41

p-value
0.2601

𝜌*
0.12

Perceived severity

2.90

0.79 to 10.65

0.0653

0.17

Perceived benefits

8.09

1.09 to 50.19

0.0205

0.26

Perceived barriers

0.70

0.19 to 3.24

0.5189

-0.05

Cues to action

11.30

3.34 to 40.91

2.04e-05

0.41

*

*

Spearman correlation coefficient

Spearman correlation coefficient

There was a mix of significant and non-significant results7. After Bonferroni correction,
the alpha level was determined to be 0.01. Students’ perceptions did not seem influenced by a
history of a flu diagnosis, nor was there a significant association between perceived susceptibility
and receiving a flu shot. However, there was a very strong association (p<0.00001) between
history of flu diagnosis and flu immunization (See Table 5). Students who reported experiencing

7

See Appendix B for non-significant results
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the flu at some point in their life were 11.11 times more likely to report receiving a yearly flu
shot (OR 11.11, 95% CI 3.03 to 61.76).
Table 5.
Examining the impact of a flu diagnosis on receiving a flu shot
OUTCOME
Ever received a flu shot
Yes
No

EXPOSURE
Ever been
diagnosed with
the flu by a
medical
professional

Total

Yes

94

3

97

No

50

18

68

Total

144

21

165

Epitools
Odds ratio
10.68877

95% CI
3.37897 to 49.35957

P-value
1.589668e-05

Fisher’s Exact Test
Odds ratio
11.11742

95% CI
3.037478 to 61.760854

P-value
1.59e-05

There was also very strong association between cues to action and vaccination. Students
were 11.30 times more likely to report receiving a flu shot if they responded positively to a
doctor or nurse recommendation (OR 11.30, 95% CI 3.34 to 40.91, p<0.0001). Table 7 shows
the complete results of the odds ratios for this construct.
Table 7.
Examining the impact of cues to action on receiving a flu shot
OUTCOME
Ever received a flu shot
Yes
No

EXPOSURE
I would get a
flu shot if my
doctor or
nurse
recommended
it

Total

Yes

122

15

137

No

7

10

17

Total

129

25

154

19

Epitools
Odds ratio
11.22533

95% CI
3.726537 to 36.01077

P-value
2.040271e-05

Fisher’s Exact Test
Odds ratio
11.30498

95% CI
3.336705 to 40.912490

P-value
2.04e-05

The majority of students (n = 157), vaccinated or unvaccinated, agreed with the
statement: “Getting the flu shot is a wise thing to do”. Table 8 shows the results of the odds
ratio. With the Bonferroni correction, the relationship between perceived benefits and receiving
a flu shot was no longer significant, but students who perceived the flu shot to be beneficial were
8.09 times more likely to report receiving a flu shot (OR 8.09, 95% CI 1.06 to 50.19, p<0.03).
Table 8.
Examining the impact of perceived benefits on receiving the flu shot
OUTCOME
Ever received a flu shot
Yes
No

EXPOSURE
Getting the flu
shot is a wise
thing to do

Total

Yes

125

5

130

No

9

3

12

Total

134

8

142

Epitools
Odds ratio
8.19504

95% CI
1.397657 to 41.06441

P-value
0.02053705

Fisher’s Exact Test
Odds ratio
8.086572

95% CI
1.085623 to 50.191106

P-value
0.02054

4. Discussion
Several hypotheses were laid-forth in this thesis. The first hypothesis proposed that
undergraduate students at the University of South Carolina would have similarly low flu
20

immunization rates when compared to previous undergraduate studies. This hypothesis was
rejected. Nearly 90% of those surveyed reported they had received a flu shot at some point in
their life. It is possible vaccine rates in this target population were so high because respondents
were asked if they had ever received a flu shot. Some students may have received a flu shot as a
child or adolescent against their own volition, or those who self-selected to participate in the
study were motivated by past flu experiences or strong feelings regarding vaccination. Because
this study aimed to understand how undergraduate students’ personal beliefs affected their own
decisions to get the flu shot, perhaps the question should have asked if respondents had received
a flu shot while in college or just this flu season.
The second hypothesis proposed that there would be no relationship between race,
gender, or class and receiving a flu shot. This hypothesis was rejected, as indicated by a lack of
statistical differences, for gender and class. These had no effect on whether a student received
the yearly flu vaccination or not. This lack of finding should be taken with caution, as sample
numbers were low and this particular variable analysis was likely underpowered. The hypothesis
was, however, accepted for race. There is a significant relationship between race and receiving a
flu shot, suggesting there may be different beliefs among different races regarding the flu
vaccine. Though, previous results are mixed on this phenomenon (Bednarczyk et al., 2015;
Rogers et al., 2018; Uddin et al., 2010).
The third hypothesis proposed that there would be a relationship between previous flu
diagnosis and receiving a flu shot. This hypothesis was accepted. There is a significant
relationship between experiencing the flu at some point in one’s life and receiving a flu shot.
Students who reported experiencing the flu at some point in their life were 11.11 times more
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likely to report receiving a yearly flu shot. This suggests personal experience with influenza
affects one’s choice to receive the yearly flu vaccine.
The following hypotheses proposed that perceived susceptibility, perceived severity,
perceived benefits, perceived barriers, and cues to action would increase or decrease the odds of
receiving a flu shot. The results were mixed. The hypotheses for perceived susceptibility,
perceived severity, and perceived barriers were outright rejected. There was no significant
relationship between perceived susceptibility and receiving a flu shot. Because the majority of
students selected “neutral” when considering their risk for the flu and only 35% agreed they were
at risk, it is logical that this would not have a strong effect on the decision to get a flu shot. A
meta-analysis found susceptibility to be weakest construct for predicting health behavior
(Carpenter, 2010). There was also no significant relationship between perceived severity and
receiving a flu shot although 54% of students agreed the flu would seriously affect their
education. Perceived severity has also been found to be a weaker predictor of health behavior
(Champion & Skinner, 2008).
Conversely, it is encouraging that a significant association was not discovered between
perceived barriers and receiving a flu vaccine. This suggests that fear of potential side effects
does not significantly hinder South Carolina students’ decisions to receive the yearly flu shot.
Studies among college students in the aftermath of the 2009 H1N1 pandemic found many
respondents cited fears of side effects as why they did not receive the yearly vaccine (Ramsey &
Marczinski, 2011). This could indicate flu education and prevention programs have improved
undergraduates’ understanding of the flu and the vaccine.
81% of respondents agreed there were benefits to the flu vaccine. After Bonferroni
corrections, these perceived benefits did not significantly increase one’s odds of receiving the
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vaccine. However, the odds ratio suggested students who believed the flu was beneficial were 8
times more likely to report receiving a flu shot. This promising construct which should be
studied further in the future.
The strongest relationship was found between cues to action and receiving a flu shot.
Students who agreed they would get a flu shot if their doctor or nurse recommended it were
11.30 more times likely to report receiving a flu shot than those who did not agree with the
statement. This finding is supported by previous literature that shows a visit to or a
recommendation from a health care provider can increase vaccine uptake (Rogers et al., 2018;
Uddin et al., 2010).
The final hypotheses proposed that students’ perceived susceptibility, perceived severity,
perceived benefits, and cues to action would increase if they had been diagnosed with the flu in
the past. All were rejected.
4.1 Limitations
There were several limitations in this survey. First and foremost, the sample size was
much lower than required for a representative sample size. Students reported much higher
vaccine uptake rates than expected from previous studies. It is possible that the limited
dissemination affected this outcome. Because the survey was sent through social media sites the
author had access to, it is possible these included more students from the Arnold School of
Public Health, and it is possible that public health students have higher vaccine uptake rates than
the rest of the student body.
Second, there was a significant lack in responses from minority students. The
University’s enrollment is dominated by White students, which was reflected in this sample
population, but it also has a significant percentage of Black, Hispanic, and Asian students. These
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students were not sufficiently represented in this sample population. The missing data from
minority students prevents these study results from being applied to the University’s student
body as a whole.
Third, including “neutral” as an answer choice on the Likert scale has some implications
in the data. Respondents may select “neutral” when in actuality they do not understand the
question, their answer depends on the scenario, or they do not care (Chyung et al., 2017).
However, removing “neutral” from the Likert scale forces respondents to either agree or disagree
with a statement that they do not have an opinion on (Chyung et al., 2017). Because the data was
ultimately used for odds ratios, a 4-point scale could have produced more accurate numbers for
each variable.
5. Conclusions
These findings suggests that recommendations from health care providers could be
influential in encouraging positive vaccine behaviors among undergraduate students. For the
University of South Carolina, this is an important finding because it suggests a potential avenue
for vaccine interventions within their student body. Many appointments for Student Health
Services can be booked online, and perhaps adding a prompt that asks students if they would like
to receive a flu shot during their appointment would increase vaccination rates. This would also
reduce inconvenience for students by requiring less proactiveness on their part. Additionally,
requiring doctors or nurses to recommend and/or offer the yearly vaccine at all appointments in
the student health center could increase flu vaccination rates across campus. Nurses or student
health center personnel could also target students by attending student organization meetings or
chapters to discuss the importance of flu vaccination. Getting involved with University 101
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courses to increase student health literacy could improve students’ self-efficacy in making
personal health decisions.
To involve the student body in influenza prevention, Student Health Services, Student
government, and the administration could collaborate to put on a Flu Vaccine Competition,
similar to the annual Carolina/Clemson Blood Drive. Both schools would be challenged to see
who can vaccinate the most students in two weeks. New Jersey has been supporting the Flu
Vaccine Competition among their large universities and colleges for a couple of years now and
has found it successful. They have even produced a detailed Toolkit to help other schools
develop, market, and implement their own competitions (New Jersey Department of Health &
New Jersey Communicable Disease Service, 2019). In the spirit of competition, students may be
cued into action.
Finally, considering college students are at-risk for respiratory illnesses, future studies
should examine the impact that COVID-19 public health measures will have on infection and
vaccination rates for next season flu, and whether social distancing tactics will become more of
the norm.
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Appendix B: Odds Ratio and Spearman Correlation Tables
Table 1.
Examining the impact of perceived susceptibility on receiving a flu shot
OUTCOME
Ever received a flu shot
Yes
No

EXPOSURE
I am at risk of
developing the
flu this season

Total

Yes

53

46

99

No

5

9

14

Total

58

55

113

Epitools
Odds ratio
2.035716

95% CI
0.642948 to 7.226228

P-value
0.2600954

Fisher’s Exact Test
Odds ratio
2.060707

95% CI
0.5714431 to 8.4125816

P-value
0.2601

Spearman Correlation
Rho = 0.1174681

P-value = 0.2153

Table 2.
Examining the impact of flu diagnosis on perceived severity
OUTCOME
The flu would seriously affect my education
Yes
No
Total

EXPOSURE
Ever been
diagnosed with
the flu by a
medical
professional

Yes

54

20

74

No

35

15

50

Total

89

35

124

Epitools
Odds ratio
1.157447

95% CI
0.5149115 to 2.569433

P-value
0.8391305

Fisher’s Exact Test
Odds ratio
1.155768

95% CI
0.4810431 to 2.7421033

P-value
0.8391
33

Spearman Correlation
Rho = 0.03240133

P-value = 0.7209

Table 3.
Examining the impact of perceived severity on receiving a flu shot
OUTCOME
Ever received a flu shot
Yes
No

EXPOSURE
The flu would
seriously affect
my education

Total

Yes

82

28

110

No

7

7

14

Total

89

35

124

Epitools
Odds ratio
2.897825

95% CI
0.8987988 to 9.374072

P-value
0.0653378

Fisher’s Exact Test
Odds ratio
2.899185

95% CI
0.7918445 to 10.6532486

P-value
0.06534

Spearman Correlation
Rho = 0.1725847

P-value = 0.05527

Table 5.
Examining the impact of flu diagnosis on perceived benefits
OUTCOME
Getting the flu shot is a wise thing to do
Yes
No

EXPOSURE
Ever been
diagnosed with
the flu by a
medical
professional
Epitools
Odds ratio
0.9643277

Total

Yes

82

5

87

No

52

3

55

Total

134

8

142

95% CI
0.1795749 to 4.268883

P-value
1.0000

Fisher’s Exact Test
34

Odds ratio
0.946514

95% CI
0.1410532 to 5.1015305

Spearman Correlation
Rho = -0.00618144

P-value
1.0000

P-value = 0.9418

Table 4.
Examining the impact of flu diagnosis on perceived barriers
OUTCOME
I will experience side effects from the flu shot
Yes
No
Total

EXPOSURE
Ever been
diagnosed with
the flu by a
medical
professional

Yes

17

66

83

No

9

49

58

Total

26

115

141

Epitools
Odds ratio
1.389664

95% CI
0.5775877 3.545444

P-value
0.5135857

Fisher’s Exact Test
Odds ratio
1.399061

95% CI
0.5357342 to 3.8803128

P-value
0.5136

Spearman Correlation
Rho = 0.06299546

P-value = 0.458

Table 5.
Examining the impact of perceived barriers on receiving the flu shot
OUTCOME
Ever received a flu shot
Yes
No

EXPOSURE
I will
experience side
effects from
the flu shot
Epitools
Odds ratio

Total

Yes

22

102

124

No

4

13

17

Total

26

115

141

95% CI

P-value
35

0.6876273

0.2152523 to 2.710164

0.5189436

Fisher’s Exact Test
Odds ratio
0.7029021

95% CI
0.1919449 to 3.2397416

P-value
0.5189

Spearman Correlation
Rho = -0.0485947

P-value = 0.5672

Table 6.
Examining the impact of flu diagnosis on cues to action
OUTCOME
I would get a flu shot if my doctor or nurse
recommended it
Yes
No
Total

EXPOSURE
Ever been
diagnosed with
the flu by a
medical
professional

Yes

78

14

92

No

51

11

62

Total

129

25

154

Epitools
Odds ratio
1.203137

95% CI
0.4927577 to 2.876499

P-value
0.8240847

Fisher’s Exact Test
Odds ratio
1.200223

95% CI
0.4542782 to 3.1036265

P-value
0.8241

Spearman Correlation
Rho = 0.03357437

P-value = 0.6793
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